INTRODUCTION {#sec1-1}
============

Persistent Müllerian duct syndrome (PMDS) is a condition in which a karyotypic male (46, XY) displays masculine external genitalia, but internally retains developed Müllerian duct structures.\[[@ref1]\] It is a rare condition (\<1 in 200,000) initially described by Nilson in 1939.\[[@ref2]\]

Thoughtful operative planning of patients with PMDS is paramount as operative intervention may affect fertility, erectile function, cancer surveillance, and mental health. We report a 53-year-old male with an incidentally discovered, late-presenting diagnosis of PMDS focusing on the operative decision-making.

CASE REPORT {#sec1-2}
===========

A 53-year-old dark-skinned male, who has provided consent for his case to be published, presented to establish care with nephrology for reported chronic kidney disease and hypertension. Baseline renal and bladder ultrasound were obtained and revealed a large pelvic mass for which he was referred to urology.

The patient denied any systemic symptoms. His only urologic complaint was erectile dysfunction that responded well to phosphodiesterase inhibitors (PDEIs). At an outside institution 10 years ago, he underwent right orchiectomy and left orchiopexy for bilateral undescended testicles. However, the patient\'s path report read "connective tissue without atypia" without mention of a testicle.

Genitourinary examination was consistent with a virilized male \[[Figure 1a](#F1){ref-type="fig"}\]. Pertinent findings included an empty scrotal sac, bilateral inguinal scars, a small palpable gonad in the distal left inguinal canal, and a 20cc smooth prostate gland.

![(a) Phenotypic androgenized male genitalia with empty scrotal sac; (b) noncontrast computed tomography scan of pelvic mass; (c) intra-operative photo of persistent Müllerian duct structures: surgeon hand holding right fallopian tube adjacent to right testicle, right-angle beneath right vas deferens, unheld Babcock holding left fallopian tube](UA-8-363-g001){#F1}

Noncontrast computed tomography of the abdomen and pelvis revealed an 11 cm complex pelvic mass that appeared to originate near the right seminal vesicle \[[Figure 1b](#F1){ref-type="fig"}\]. Given, the unclear history of the right orchiectomy, testicular malignancy was of significant concern. Chest X-ray and serum testicular tumor markers were normal.

We discussed with the patient that we still lacked a definitive diagnosis and could not yet determine the malignant potential of the radiologic finding. Because of a recent divorce and separation from his daughter, he was homeless but currently residing in a nearby mission. Given his unsteady social situation, all involved parties felt it best to proceed with exploratory surgery.

Intra-operatively, a uterus was discovered with the evidence of a gonad situated near the right fallopian tube \[[Figure 1c](#F1){ref-type="fig"}\]. The right gonad was removed due to inadequate vascular length to bring it to the scrotum. Because the pelvic mass was the primary source of his anxiety, gynecology was consulted intra-operatively for assistance with resection of the Müllerian structures, taking particular care not to disturb the blood flow to the remaining left gonad. Given his good preoperative erectile function on PDEIs, the dissection was carried just short of the prostate.

Final pathology confirmed that the right gonad was indeed the right testicle with an attached vas deferens, and the remaining organs were consistent with bilateral fallopian tubes and uterus with fibroids. A karyotype was sent revealing 46, XY.

DISCUSSION {#sec1-3}
==========

Over the past 50 years, about 200 cases of PMDS have been reported.\[[@ref3]\] Most often, these phenotypic and genotypic males present with unilateral or bilateral undescended testes.\[[@ref1][@ref4]\] Surgical repair of the undescended testicle often leads to the incidental discovery of the Müllerian structures.

The anatomic findings of PMDS are likely the result of errors in the production or signaling of MIS -- a substance that serves to regress the Müllerian structures during normal male development.\[[@ref5][@ref6]\] To make the diagnosis of PMDS, a karyotype is required. Other disorders of sexual differentiation may present anatomically similar but with a different karyotype, particularly mixed gonadal dysgenesis.\[[@ref7]\]

Because affected patients are male regarding karyotype and external reproductive anatomy, the treatment goal is essentially orchiopexy.\[[@ref1][@ref3][@ref4][@ref7][@ref8]\] Unlike patients with testicular dysgenesis, patients with PMDS do not appear to harbor a heightened risk of gonadoblastoma. They do however have a heightened risk (\~18%) for testicular malignancy related to their cryptorchidism, most often seminoma.\[[@ref3][@ref7]\] For this reason, the primary goal of the surgery is to bring the testicle to a position capable of surveillance, or remove it if this is not possible.

Historic recommendations endorse preservation of the Müllerian structures to minimize the risk of infertility associated with damaging the vas which lies in close proximity to the uterus and vagina in PMDS patients.\[[@ref1][@ref8]\] Although a vast majority of PMDS patients are infertile, fertility has been reported in at least five cases.\[[@ref7]\] Even in infertile patients; however, retaining the Müllerian structures is also believed to minimize the risk of losing the deferential blood supply to the testicle, an important vascular contributor to testicular viability in patients undergoing an orchiopexy.

The recommendation to not remove the Müllerian structures came before reports of gynecologic malignancy in the retained remnants. In more recent articles; however, there have been 11 case reports of PMDS patients developing malignancies in Müllerian remnants.\[[@ref3]\] Three of these resulted in metastatic spread, and it is estimated that 3--8% of PMDS patients would develop malignancy in retained Müllerian structures.\[[@ref3]\] Counseling the patient on potential risks of infertility as well as gynecologic malignancy is important. It is also important to be mindful that, although unlikely, PMDS patients have been reported to be fertile in the past, indicating an impossibility to conceive may result in an unnecessary emotional strain for the patient, particularly one with offspring.

Postoperatively, our patient recovered well. After discussing his pathology, we offered a psychiatry evaluation to assess any outpatient needs, but he declined. His outpatient course will include testosterone checks and self-examinations on his remaining left testicle. We discussed that he may be infertile, and it would be difficult to tell if his infertility were due to the operation or the PMDS without paternity testing of his daughter. He declined such testing and was not planning on additional children.
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